Despite the obvious benefits that rapid scale-up of antiretroviral therapy (ART) has had on cases of human immunodeficiency virus (HIV), treatment failure that is mostly associated with the emergence of HIV drug resistance still remains a major challenge. Index case is a stage 4 HIV patient who failed multiple ART, including nucleoside and nonnucleoside reverse transcriptase inhibitors (NRTIs and NNRTIs) and protease inhibitors (PIs). His clinical and immunological markers continued to fail despite completion of anti tuberculosis drugs, adequate nutrition, and treatment for opportunistic infections. This case indicates an emerging need to consider providing facility for HIV drug sensitivity testing at various sites in order to select appropriate second line antiretrovirals that would be of benefit to a patient.
Introduction

A ppearance of new or recurrent clinical features classifi ed under the World Health Organization (WHO) clinical staging suggests Human
Immunodefi ciency Virus (HIV) progression in a child on antiretroviral therapy (ART) 1 . Therefore, HIV treatment failure should be considered when either new or recurrent stage 3 or 4 clinical events emerged on a child receiving ART. High mutation rate of HIV severely impairs the effectiveness of highly active anti-retroviral therapy (HAART), defi ne as the combination of at least three antiretroviral (ARV) drugs from more than one class 1, 2 . Studies have shown that failure to reduce viral load to below 50 copies/ml favors the emergence of HIV drug resistance (HIVDR), and this has been found to be the common cause of treatment failure among HIV cases 1, 2 . Investigators recently have reported a remarkable scale-up of antiretroviral therapy (ART) by up to 20% especially in resource poor countries of the world 2, 3 . The number of individuals receiving ART has risen from 6.6 million in 2010 to more than 8 million in 2011 3 . Standardized protocol and guidelines for starting and monitoring of ART were some of the reasons given for the increased utilization of HIV drugs. Nonetheless, the existence of resistance HIV strain may diminish the effectiveness of ART. Thus, the physician is saddled with the option of switching to another regimen. Yudong et al 4 in 2007 in Canada have found that alterations of HIV receptor through some modifi cation changes led to HIVDR.
While a single mutation could be associated with resistance to nevirapine (NVP) and lamuvudine (3TC), several mutations are needed before resistance develops for Zidovudine (AZT) 1, 2, 3, 4 . Because of this, testing for HIVDR is now becoming the standard of care especially where failure of fi rst line ART is suspected 2 . Coalition of agencies known as HIV research network (HIVResNet) has published two types of HIVDR tests; these are genotypic and phenotypic tests 2 . The former predicts the virus susceptibility from mutations identifi ed in the HIV genome and the latter measures the virus susceptibility in various concentrations of the drug. From the aforesaid, switch of HIV drug regimen where failure of the initial fi rst line ART was suspected could be successful if being guided by genotypic or phenotypic testing.
Here, I report on a stage 4 HIV patient who failed multiple ART, including nucleoside and non-nucleoside reverse transcriptase inhibitors (NRTIs and NNRTIs) and protease inhibitors (PIs) at the Federal Medical Center Yola, North-Eastern Nigeria.
The Case
An eight year old boy who is a known HIV-1 stage 4 disease patient presented with chronic history of fever, cough, progressive weight loss, fl orid oral thrush and diarhoea despite adherence on HAART for three years. Alopecia, severe wasting 10.5 kg as against 28 kg, which is less than minus two standard deviation (-2SD) from normal for his age and sex, in addition to scaphoid abdomen and persistent generalized lymphadenopathy were observed. His CD4+ T-lymphocyte counts declined from 911 cell/cu mm to 38 cell/cu mm and 28 cell/ cu mm respectively within the span of a year. Chest radiograph, manthoux test and blood culture were unremarkable and lack of facility for viral load hindered us from doing the test. He also had hyponatremia of 110 mmol/l. Diagnosis of HIV co-infected with tuberculosis (TB) to exclude failure of fi rst line ART was made. Non availability of facility for HIV drug sensitivity testing constrained us from excluding fi rst line ART failure, even as the patient's clinical and immunological variables continued to fail despite having had appropriate anti TB, and ART. Adequate nutrition, treatment for opportunistic infections (OIs) and electrolyte correction were also prescribed. The patient was initially on zidovudine (AZT), lamuvudine (3TC), and nevirapine (NVP), which are the fi rst line ART in our setting. Efavirenz (EFZ) substituted NVP at the commencement of anti TB and kaletra (LPV/r), a protease inhibitor and a second line ART was further used in place of EFV on completion of anti TB regimen without signifi cant improvement.
Discussion
For treatment failure to be considered in a child with HIV, the child should have received HAART for at least 24 weeks, adherence to therapy should be optimal, opportunistic infections should have been treated, and immune reconstitution infl ammatory syndrome (IRIS) excluded 1 . Furthermore, the issue of poor growth should be addressed by ensuring that the child is receiving adequate nutrition 1 . Index patient had good adherence on HAART for three years and intercurrent opportunistic infections were treated in addition to adequate dietary provision and supportive care. Still his CD4+ T-lymphocyte count was steadily declining thereby making IRIS a remote consideration, more so, IRIS is less frequently seen in children 5 . By detecting severe recurrent oral candidiasis and a very low CD4+ T-lymphocyte count, the current case could be tagged as having both clinical and immunological defi nition of HIV treatment failure. This conformed to fi ndings by other workers in which clinical criteria supported by CD4 criteria were labeled as good indicators for identifying HIV treatment failure 1, 6 . For instance immunological treatment failure can be identifi ed by comparing baseline CD4+ T-lymphocyte count, with that obtained from initial immunological response to HAART. A drop in CD4 values below agerelated CD4 threshold at the commencement of HAART after initial immune recovery following HAART could be termed treatment failure. Our present case was commenced on HAART based on HIV stage 4 disease and CD4+ T-lymphocyte count of 300 cells/mm 3 Researchers have documented if CD4+ T-lymphocyte values fall to below 15% (12−35 months of age), 10% (36−59 months of age), or 100 cells/cu mm (>5 years of age), then the clinician should consider switching ART regimen 1, 2, 6 . The present case is an eight year old with a CD4+ T-lymphocyte value of value of 28 cells/cu mm, thus the switch in his ART regimen is justifi able. Of note is that immunological criteria for recognizing treatment failure of HIV are supplemental to clinical criteria, because new or recurrent stage three and four events are suffi cient for a paediatrician to consider switching regimen as was done in our patient 1, 2, 6 . However, it is recommended that a child with TB, or with severe recurrent bacterial pneumonia all of which are considered clinical stage three events should receive appropriate therapy and re-evaluation to determine the need to switch ART before switching 1, 2, 6 . All these were considered in present case; he became eligible for anti TB therapy at a point and was given full course of treatment.
Even though viral load (VL) is equally important in monitoring patients on HAART, its place in decision making on treatment failure is arguable. While some authors have used it where confl ict exists between CD4 and clinical criteria in making the diagnosis of treatment failure, others have found it ineffi cient in children 7, 8 . The VL in our patient was not determined and this is because our HIV service providers have not been doing it as routine. Lack of standard HIV threshold for which treatment failure is defi ne in children could be one reason why VL is not done by our service providers; despite un-validated report that HIV-RNA values greater than 100,000 copies indicate the need to switch therapy 7, 8 . Because total lymphocyte count (TLC) has only been useful in the absence of CD4 measurement in initiating HIV therapy, its poor predictor of treatment success makes it unsuitable for diagnosing treatment failure 9 .
In the event of a change from a fi rst-line to a second-line regimen as was done in index case, the second-line regimen should include new drugs one or more from a new class in order to maximize treatment success, based on drugs expected to retain activity against the child's virus 1, 2, 6 . In order to have second-line regimen that have activity on child's virus, then there is the need for drug sensitivity testing. However, this test may not be feasible in resource-limited settings partly due to the huge fi nancial resource that may be required. It is therefore important to develop and implement less costly, less complex and standardized methods of ART switching. In this vein the WHO drafted guidelines on the use of second-line regimen to be used by countries of the world 1, 2, 6 . For a patient on standard fi rst line regimen (AZT, 3TC, NVP/EFV), like the current case, at least one of the NRTI should be replaced and the new regimen should be boosted by a protease inhibitor.
For this to be achieved, didanosine (DDI) should be used in place of AZT and lopinavir/ritonavir (LPV/r) should replace NVP/EFV while 3TC is retained. Retention of 3TC is because its mutation on viral protein M184V confers increased susceptibility of HIV to NRTI, leading to decreased viral fi tness 1, 2, 3, 6 . Placing our patient on this second line protocol was a challenge, because of non availability of DDL in our site. Other NRTI like abacavir (ABC) could also be effective; however, its supply has been erratic in our center. Logically, stavudine (d4T) could also be used, but given the cross-resistance that exists between d4T and AZT coupled with its side effects, d4T is rarely used nowadays 1, 2, 3, 6 . Having considered all this diffi culties the index patient was continued on AZT and 3TC, however, LPV/r was used in place of NVP.
Having acknowledged some of the diffi culties encountered in managing advanced cases of HIV chief among them is the lack of drug testing facility; the HIVResNet developed a global frame work for the prevention of treatment failure 3 . These included: 1) Formation of national HIVDR working groups in countries scaling-up ART, 2) Monitoring the quality of care in ART programmes using Early Warning Indicators of HIVDR, 3) Surveillance of acquired HIVDR at sentinel ART clinics, 4) Surveillance of transmitted drug resistant HIV in recently infected populations, 5) Designation, by national HIVDR working groups, of one or more HIVDR testing (genotyping) laboratories for HIVDR surveillance, and 6) Formation and maintenance of a national HIVDR database. The frame work included the development of a network of HIVDR genotyping laboratories that support public health surveillance. Practically, these components are still not fully explored in our center and other centers from low resource setting, possibly because of the cost implications.
Conclusion
Children placed on ART could also develop HIV treatment failure that is caused mainly by HIVDR. As such policy makers should ensure adherence to HIV guidelines and adequate supply of fi rst and second line HAART regimen in order to avoid disease progression. In addition, HIV sites should have drug testing facility in order to select appropriate second line ARV that would be of benefi t to a patient.
